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@ Image display device. 

@ In an image display device comprising thin film transistors 
and pixel electrodes arranged in a matrix form on a substrate 
(1), a semiconductor layer (2) forming a channel region of the 
thin film transistor also serves as the pixel electrode, thereby 
making the structure of the device simple and facilitating the 
fabrication of the device. 
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D scription 



IMAGE DISPLAY DEVICE 



BACKGROUND OF THE INVENTION 

Field of the Invention 

The present Invention relates to an image display 
device, and more particularly to an image display 
device using a liquid crystal. 
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Description of the Related Art 

An image display device using a liquid crystal 
comprises a plurality of switching elements arranged- 
in a matrix form on a substrate, transparent pixel 
electrodes connected to the respective switching 15 
elements, and transparent common electrode pro- 
vided in opposite to the transparent pixel electrodes. 
The liquid crystal is sandwiched between the 
transparent pixel electrodes and the transparent 
common electrode. A voltage is applied between a 20 
selected one of the transparent electrodes and the 
transparent common electrode to control the pola- 
rizing characteristic of the liquid crystal at the 
selected pixel or to adjust the amount of light 
transmitted through the liquid crystal, thereby 25 _ 
displaying a desired image. 

Fig. 15 shows the conventional structure of a pixel 
portion having a switching action. In the figure, 
reference numeral 101 designates a quartz sub- 
strate, numeral 102 a polycrystalline silicon (herein- 30 
after referred to simply as poly-Si) thin film for 
forming a switching TFT (thin film transistor), 
numeral 103 a gate oxide film, numeral 104 a poly-Si 
thin film for a gate electrode, numeral 105 n-type 
regions by which a source and a drain of the TFT are 35 
provided, numeral 106 an NSG (nondoped-silicate- 
glass) film, numeral 107 an Al line film for wiring, 
numeral 108 a silicon nitride film, numeral 109 a Cr 
film for ITO contact, numeral 110 an ITO film as a 
transparent pixel electrode, numeral 1 1 1 an NSG film 40 
for passivation, and numeral 112 an Al electrode for 
ITO (indium tin oxide) contact. 

In the above-mentioned structure of the pixel 
portion, since the Cr film 109 for protection of the Al 
electrode film 112 must be formed in order to 45 
prevent the Al film 112 from being corroded by an 
etching solution which is used for patterning the ITO 
film 110 to form the transparent pixel electrode, a 
process for fabrication of the device becomes 
complicated. Further, breakages may be generated 50 
in the silicon nitride film 108 and/or the NSG film 106 
in the course of the process steps of forming the Cr 
film and the ITO film so that the breaking-down of the 
Al line film 107 occurs, thereby deteriorating the 
fabrication yield. 55 

SUMMARY OF THE INVENTION 

An object of the present invention made in view of 
the above-mentioned problems of the conventional 
device is to provide an image display devic which 60 
has a simple structur and can be fabricated by use 
of the conventional MOS process. 

To attain the above object, in an imag display 



device according to the present invention, a pixel 
electrode is formed by a semiconductor layer used 
for formation of a switching transistor. 

With this structure, the process steps for forma- 
tion of the Cr film and the ITO film necessitated in the 
conventional device are eliminated, thereby making 
it possible to make the fabrication process very 
simple as compared with the conventional fabrica- 
tion process and to prevent the breaking-down of an 
Al line film caused by the breakages of a silicon 
nitride film and/or an NSG film whichbreakages may 
otherwise occur. As a result, the yield of fabrication 
of the device can be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view of a pixel portion of an 
image display device according to a first 
embodiment of the present invention ; 

Fig. 2 is a cross section taken along line It— ■ I in 
Fig. 1 ; 

Figs. 3a to 3d show in cross section the 
successive process steps for fabrication of the 
pixel portion in the first embodiment of the 
present invention; 

Fig. 4 is a view showing the structure of a 
pixel portion of an image display device accord- 
ing to a second embodiment of the present 
invention; 

Figs. 5a to 5d show in cross section the 
successive process steps for fabrication of the 
pixel portion in the second embodiment of the 
present invention; 

Fig. 6 is a plan view showing the construction 
of a liquid display device according to a third 
embodiment of the present invention in the 
vicinity of a pixel electrode thereof; 

Fig. 7 is a cross section taken along line 
Vll-VllinFig.6; 

Figs. 8a to 8d are cross sections for 
explaining a method of fabricating the liquid 
crystal display device in the third embodiment 
of the present invention; 

Fig. 9 is a plan view of a pixel portion of an 
image display device according to a fourth 
embodiment of the present invention; 

Fig. 10 is a cross section taken along line X-X 
in Fig. 9; 

Figs. 11a to 11d show in cross section the 
successive process steps for fabrication of the 
pixel portion In the fourth embodiment of the 
present invention; 

Fig. 12 is a plan view of a pixel portion of an 
image display device according to a fifth 
embodiment of the present invention; 

Fig. 13 is a cross section taken along line 
Xlll-Xlllin Fig. 12; 

Figs. 14a to 14e show in cross section the 
successive process steps for fabrication of the 
pixel portion in the fifth embodiment of the 
present invention; and 
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Fig. 15 Is a view showing the structure of a 
pixel portion of the conventional image display 
device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A first embodiment of the present invention will 
now be explained in reference to Figs. 1 and 2. 

Fig. 1 is plan view of a pixel portion of an image 
display device according to the first embodiment of 
the present invention, and Fig. 2 is a cross section 
taken along line ll-ll in Fig. 1. In Fig. 2, reference 
numeral 1 designates a quartz substrate and 
numeral 2 designates a poly-Si layer or film. The 
poly-Si film 2 serves both as a pixel electrode and as 
a part of a switching TFT. Reference numeral -3™ 
designates an Si02 film, numeral 4 a gate oxide film, 
numeral 5 a poly-Si film as a gate electrode, 
numeral 6 n-type regions by which a source and a 
drain of the TFT are provided, numeral 7 an NSG film, 
numeral 8 an Al line film for wiring or signal line, and 
numeral 9 an SiNx film formed by means of plasma 
CVD (chemical vapour deposition) technique. A 
portion of the po!y-Si film for pixel electrode may 
have the same thickness (1500 - 2000 A) as a portion 
of the poly-Si film for TFT in the case where a black 
and white image is to be displayed. On the other 
hand, in the case of a color image, a thickness in the - 
order of 500 A is required for the pixel electrode 
poly-Si film in order to increase the transmittance for 
bluelight to enhance the sensitivity for bluelight. 
However, if the thickness of the TFT poly-Si film is 
made smaller than 1500 A, Si melts in Al in a solid 
solution upon formation of an ohmic contact with the 
Al film 8 at a source contact portion, thereby 
resulting in an inferior contact. Therefore, it is 
necessary that the thickness of the poly-Si film in the 
source region of the TFT is not smaller than 1500 A. 
in order to satisfy the above requirements, it is 
required to provide a difference between the 
thickness of the portion of the poly-Si film 2 in a TFT 
area and the thickness of the portion of the poly-Si 
film 2 in a pixel electrode area. 

To the gate electrode 5 is applied a scanning pulse 
signal from a gate electrode line 10 (see Fig. 1 ) which 
is formed contiguous to the gate electrode 5. The 
signal line 8 is disposed orthogonally to the gate 
electrode line 10, and a voltage to be applied to the 
pixel electrode 6 corresponding to an image to be 
displayed is supplied to the signal line 8 during a 
period of time when the scanning pulse is applied. 

Next, a method of fabricating the thus con- 
structed pixel portion of the Image display device will 
be explained referring to Figs. 3a to 3d. First, as 
shown in Fig. 3a, a poly-Si layer or film 2 having a 
thickness of 2000 A is formed on a quartz sub- 
strate 1 by means of LPCVD (low pressure chemical 
vapour deposition) technique and is thereafter 
dry-etched to provide an island-wise isolated portion 
which includes a TFT area and a pixel electrode area. 
Next, a thermal oxide film 11 having a thickness of 
500 A is formed on a surface of the poly-Si film 2 and 
a nitride film 12 is deposited on the oxid film 11. 
Portions of the nitride film 12 and the oxide film 11 
corresponding to th pixel electrod area are 



removed and P+ ions are implanted as shown in 
Fig. 3b in order to bring the pixel electrode portion 
into a conductible condition. As the next step, as 
shown in Fig. 3c, a thermal oxide film 3 is formed at 
5 only th pixel electrode area by means of LOCOS 
(localized oxidation of silicon) technique to reduce 
the thickness of the poly-Si film 2 to the order of 500 
A. Finally, the nitride film 12 and the oxide film 11 are 
removed to provide a structure as shown in Fig. 3d. 
10 Thereafter, the TFT area is formed in accordance 
with the conventionally used MOS process. 

According to the present embodiment, by virtue 
of the use of the poiy-SI film as the pixel electrode, 
the breakages of the SiN x film and the NSG fifm 
15 which may occur in the conventional device could be 
prevented and the breaking-down of the Al line could 
be greatly reduced. 

Further, the process of the image display device 
could be simplified. 
20 Though the poly-Si film has been used for 
formation of the TFT and the pixel electrode, another 
semiconductor material may be used by which the 
TFT and the pixel electrode can be formed. 
Fig. 4 shows the structure of a pixel portion of an 
25 image display device according to a second embodi- 
ment of the present invention. In Fig. 4, reference 
numeral 1 designates a quartz substrate, numeral 2 a 
poly-Si lower or film, numeral 4 a gate oxide film, 
numeral 5 a poly-Si film as a gate electrode, 
30 numeral 6 n-type regions by which a source, a drain 
and a pixel electrode are formed, numeral 7 an NSG 
film, numeral 8 an Al line film for wiring, and 
numeral 9 an SiNx film formed by means of plasma 
CVD technique. In the case of a color image, the 
35 thickness of the poly-Si fiim for pixel electrode must 
be made thin (in the order of 500 A) enough to allow 
the transmission of light therethrough in order to 
enhance especially the sensitivity for bluelight. As 
for the transistor characteristics of the TFT, gm 
40 (mutual conductance) becomes high and also the 
leakage current is reduced as the thickness of a 
channel region of the TFT is made thin. The 
thickness of a portion of the poly-Si film at which an 
Al contact for the TFT is formed is selected to be not 
45 smaller than 1500 A. 

A method of fabricating the thus constructed pixel 
portion of the image display device will now be 
explained by virture of Figs. 5a to 5d. First, as shown 
in Fig. 5a, a first-layer poly-Si thin film 2a having a 
50 thickness of 2000 A is formed on a quartz sub- 
strate 1 by means of PLCVD technique and is 
thereafter patterned leaving an island-like poiy-SI 
thin film at only a region where a contact Is to be 
formed. Next, a second-layer poly-Si thin film 2b 
55 having a thickness of 1110 A is formed as shown in 
Fig. 5b. Then, as shown In Fig. 5c, a gate oxide film 4 
having a thickness of 1300 A is formed through 
thermal oxidation of the poly-Si thin film 2b. At this 
time, the thickness of the poly-Si film in a pixel 
60 electrode area Is reduced to about 500 A due to the 
thermal oxidation. A poly-Si film 5 is deposited on 
the gate oxide film 4, thereby forming a gate 
electrode. Finally, as shown in Fig. 5d, P* ions are 
implanted in a self-alignment manner to form n-typ 
65 regions and to bring the pixel electrode portion into 
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a conductible condition. Since an oxide film at an 
Interface between the first-layer poly-Si thin film 2a 
and the second-layer poly-Si thin film 2b is com- 
pletely destroyed by virtue of the ion implantation, a 
satisfactory contact can be formed. After the poly-Si 
pixel area has been formed, a structure as shown in 
Fig. 4 is completed in accordance with the conven- 
tionally used process. 

According to the present embodiment, since 
portions of the poly-SI film in the pixel electrode area 
and in the channel region of the TFT are made thin, 
the transmittance of blue light is sufficient and the 
value of gm (mutual conductance) can be made 
large and also the leakage current is reduced as 
compared with the conventional device. On the - 
other hand, since only a portion of the poly-Si film at 
which the contact to the Al line is formed with a 
thickness not smaller than 1500 A, a satisfactory 
ohmic contact can be obtained. 

Fig. 6 is a plan view showing the construction of a 
liquid crystal display device according to a third 
embodiment of the present invention in the vicinity of 
a pixel electrode thereof, and Fig. 7 is a cross 
section taken along line VII-VII in Fig. 6. 

In the liquid crystal display device according to the 
present embodiment, a multiplicity of minute light- 
transmissible holes 13 are distributed or formed over 
the entire area of a pixel electrode 6 made of a 
polycrystalline silicon layer or film. For example, 
each of the light-transmissible holes 13 has an 
approximately square shape the length of each side 
of which is about 2 u.m, and they are formed with a 
pitch of 3 uxn along each side of the pixel electrode 
6. Though the width of the polycrystalline silicon film 
between the adjacent light-transmissible holes 13 is 
small or in the order of 1 u.m, the polycrystalline 
silicon film in a portion of the pixel electrode 6 
converted into an n type in conductivity has a 
sufficiently low resistivity and hence* the sheet 
resistance of the pixel electrode 6 is sufficiently low 
even if the light-transmissible holes 13 are provided. 

The size of the light-transmissible hole is selected 
to be sufficiently small as compared with the 
thickness (4 to 6 u.m) of a liquid crystal layer (not 
shown). Therefore, even if the pixel electrode 6 
provided with the multiplicity of light-transmissible 
holes 13 is used, it is possible to uniformly apply a 
voltage to the liquid crystal. 

Figs. 8a to 8d are cross sections for explaining a 
method of fabricating the liquid crystal display 
device according to the present embodiment. First, 
as shown in Fig. 8a, a polycrystalline silicon layer or 
film 2 is formed on a surface of a quartz substrate 1 
by means of LPCVD technique. Thereafter, the 
polycrystalline silicon film 2 is patterned to form a 
pixel electrode. At this time, light-transmissible 
holes 13 are formed. The resultant structure is 
shown in Fig. 8b. The length dl of each side of the 
light-transmissible hole 13 is for example, 2 u.m and 
the pitch pi of the light-transmissible 13 Is, for 
example, 3 u.m. 

Next, as shown in Fig. 8c, a gate oxide film 4 
having a thickness of 1300 A is formed through 
thermal oxidation. At this time, the thickness of a 
portion of the polycrystalline silicon film 2 just below 



the gate oxide film 4 is reduced to the order of 800 A 
due to the thermal oxidation. A gate electrode 5 
made of a polycrystalline silicon film is deposited on 
the gate oxide film 4. 
5 Thereafter, P+ or As + ions are implanted as shown 
in Fig. 8d. Thereby, the remainder of the polycrystal- 
line silicon fiim 2 excepting the portion thereof just 
below the gate oxide film 4 is converted into an n 
type in conductivity to form a source region, a drain 

10 region and the pixel electrode 6. 

Thereafter, an NSG film 7, a signal line 8 and a 
plasma SiN x film 9 are successively formed in 
accordance with the conventional used process to 
provide a structure shown in Figs. 6 and 7. Further, 

15 subsequent process step including the securing of a 
substrate (not shown) in opposite to the quartz 
substrate 1 and the filling of a liquid crystal are 
conducted to complete a liquid crystal display 
device. 

20 In the thus fabricated liquid crystal display device 
according to the present embodiment, since the 
light-transmissible holes 13 are provided in the pixel 
electrode 6 made of the polycrystalline silicon film, 
the absorption of light by the polycrystalline silicon 

25 film can be prevented at the light-transmissible holes 
13. Therefore, notwithstanding that the polycrystal- 
line silicon film has a low light transmittance, the 
amount of light transmitted through the pixel 
electrode 6 can be increased, thereby making It 

30 possible to make the display screen bright. As a 
result, a satisfactory display condition can be 
obtained. The measurement by the present inventor 
has confirmed that the light transmittance in the 
liquid crystal display device according to the present 

35 embodiment is improved by at least 1 .5 times as high 
as that in the conventional device in which no 
light-transmissible holes are provided. 

In the above-mentioned embodiment, the shape 
of the light-transmissible hole 13 has been approxi- 

40 mately square. However, the hole shape may be 
arbitrary. For example, the light-transmissible hole 
may have a slit-like shape. Also, the size of the 
light-transmissible hole 13 shown in the explanation 
of the above embodiment is an example or the 

45 present invention is not limited to the exemplified 
hole size. 

Further, in the above-mentioned embodiment, the 
source region, the drain region and the pixel 
electrode 6 have been converted into the n type in 
50 conductivity by the implantation of P* or As + ions. 
However, they can be converted into a p type by the 
implantation of B + ions. 

Furthermore, though the above embodiment has 
been explained in conjunction with the case where 
55 the read gate is a single gate, the present invention 
can be preferably applied even to a dual gate. 

Next, a fourth embodiment of the present inven- 
tion will be explained in reference to Figs. 9 to 11. 
Fig. 9 is a plan view of a pixel portion of an image 
60 display device according to the present embodi- 
ment, and Fig. 10 is a cross section taken along line 
X-X in Fig. 9. In Fig. 10, reference numeral 1 
designates a quartz substrate and numeral 2 
designates a polycrystalline silicon layer or film. The 
65 polycrystallin silicon film 2 serves both as a pixel 
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lectrode and as a part of a switching dual-gate TFT 
(thin film transistor). Reference numerai 6 desig- 
nates n-type regions by which a source and a drain 
of the TFT and the pixel electrode are formed, 
numeral 4 a gate oxide film, numeral 5 a polycrystal- 
line silicon film as a gate electrode, numeral 7 an 
NSG film, numeral 8 an Al line film, numeral 9 an SiN x 
film formed by means of plasma CVD technique, 
numeral 14 an orientation film, and numeral 15 a 
liquid crystal. Since the resistivity of the n-type 
region 6 of the polycrystalline silicon film used as the 
pixel electrode is sufficiently low, no problem arises 
regarding the resistance of an electrode. As shown 
in Fig. 9, a plurality of parallel through-holes 13 each 
having a width of 2 jim and elongated in a rubbing 
direction of the orientation film are provided in the 
pixel electrode. Though the width of the stripe- 
shaped polycrystalline silicon film is in the order of 2 
urn, the sheet resistance of the polycrystalline 
silicon layer is sufficiently low and hence it is 
sufficiently possible to uniformly apply a voltage to 
the liquid crystal. 

Figs. 1 1a to 1 1d are cross sections for explaining a 
method of fabricating the pixel portion of the Image 
display device according to the present embodi- 
ment. First, as shown in Fig. 1 1a, a polycrystalline 
silicon layer or film 2 is formed on a quartz 
substrate 1 by means of LPCVD technique. There- 
after, the polycrystalline silicon film 2 is patterned so 
as to leave a thin film transistor and a polycrystalline 
pixel electrode, as shown in Fig. 11b. At this time, a 
multiplicity a stripe-shaped light-transmissible holes 
13 lying side by side in one direction, as shown In 
Fig. 9, are provided in the pixel electrode. Next, a 
gate oxide film 4 having a thickness of 1300 A is 
formed through thermal oxidation. At this time, the 
thickness of the polycrystalline silicon pixel elec- 
trode film is reduced to the order of 800 A due to the 
thermal oxidation. A polycrystalline silicon film 5 is 
deposited on the gate oxide film 4 to form a gate 
electrode, as shown in Fig. 11c. Next, as shown in 
Fig. 11d, or As + ions are Implanted in a 
serf-alignment manner to form n-type regions 6 and 
to bring the pixel electrode portion into a conduc- 
tive condition. Thereafter, an NSG film 9, an Al line 
film 8 and a plasma SiN x film 9 (see Fig. 9) are 
successively formed in accordance with the conven- 
tionally used process. Further, an orientation film 14 
is formed and rubbed. The rubbing is made in the 
same direction as the longitudinal direction of the 
stripe-shaped light-transmissible hole 13 provided in 
the polycrystalline silicon pixel electrode. Finally, a 
liquid crystal 15 is injected. 

In the thus fabricated image display device, the 
polycrystalline silicon film having a iight transmit- 
tance poor as compared with an ITO fiim is used for 
the pixel electrode. However, since the light-trans- 
missible holes are provided in the polycrystalline 
silicon pixel electrode, it Is possible to remarkably 
improve the effective light transmittance as the 
whole of the pixel electrode. The light transmittance 
of the image display device fabricated in accordance 
with the present embodiment has been improved by 
at least two times as high as that of the conventional 
device in which no light-transmissible holes are 



provided. Also, since th stripe-shaped light-trans- 
mlssible holes provided in the polycrystalline silicon 
film ar elongated along the rubbing direction of th 
orientation film, the number of stepped portions of 

5 the orientation film produced due to the provision of 
the light-transmissible holes is very less in the 
rubbing direction and hence it is possible to 
minimize the problem of inferior orientation that 
molecules in the orientation film are not aligned 

10 uniformly in the spetted portions of the orientation 
film. 

In the present embodiment, a single-gate struc- 
ture may be empioyed for the TFT with no problem. 
Further, though in the present embodiment the 

15 longitudinal direction of the light-transmissible hole 
provided in the polycrystalline silicon pixel electrode 
coincides with the extending direction of the Al line 
8, the longitudinal direction of the light-transmissible 
hole may be perpendicular or oblique to the direction 

20 of the Al line 8 so long as the longitudinal direction of 
the light-transmissible hole is coincident with the 
rubbing direction of the orientation film. 

Next, a fifth embodiment of the present invention 
will explained by virtue of Figs. 12, 13 and 14. 

25 Fig. 1 2 is a plan view of a pixel portion of an image 
displace device according to the present embodi- 
ment, and Fig. 13 is a cross section of a main part of 
the device taken along line xiii-Xlll in Fig. 12. 
The feature of the present embodiment lies in that 

30 an NSG film 7 is removed from the upper surface of a 
pixel electrode 6 contiguous to a drain region shown 
in Fig. 13 and a nitride film 9 is thereinstead formed 
directly on that surface. 
Returning to Fig. 12, a gate electrode line 10 along 

35 an X direction and an Al line 8 along a Y direction 
formed on the upper surface of the gate electrode 
line 10 through the NSG film 7 are provided in a grid 
form so that each pixel is formed at the intersection 
of the gate electrode line along the X direction and 

40 the Al line 8 along the Y direction. The Al line 8 is 
connected to a source region through a through- 
hole for contact provided in the NSG film 7. An inner 
side portion of the NSG film 7 along the outline of the 
pixel electrode portion of the polycrystalline silicon 

45 film 6 is removed. 

Figs. 14a to 14e are cross sections for explaining a 
method of fabricating the image display device 
having such a structure as shown in the above. First, 
a polycrystalline silicon layer or film 2 having a 

50 thickness of 1500 A is formed on a quartz sub- 
strate 1 by means of LPCVD technique and the 
polycrystalline silicon film 2 is thereafter patterned 
so as to leave a region which serves as a TFT and a 
pixel electrode (see Fig. 14a). Next, a gate oxide 

55 film 4 having a thickness of 1300 A is formed through 
thermal oxidation. At this time, the thickness of the 
polycrystalline silicon film is reduced to the order of 
800 A due to the thermal oxidation. Subsequently, a 
polycrystalline silicon film serving as a gate elec- 
ta trode 5 is deposited. Thereafter in a state in which 
oxide films other than the gate oxide film 4 below the 
gate electrode 5 having been removed, phosphor- 
ous ions (P*) or arsenic ions (As + ) are implanted in a 
self-alignment manner to form n-type regions shown 

65 by dotted lines and to bring the pixel electrode 
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portion into a conductible condition (see Fig. 14b). 
Further, an NSG film 7 having a thickness of 800 A is 
formed for inter-layer isolation and an Al line film 8 
for a source electrode is formed after a through-hole 
for contact to the Al line 8 is provided in the NSG 5 
film 7 (see Fig. 14c). Subsequently, a portion of the 
NSG film 7 on the pixel electrode is removed through 
wet etching (see Fig. 14d). Finally, as shown in 
Fig. 14e, a nitride film 9 for protection of electrodes 
having a thickness of 1500 A is formed on the entire 10 
surface of the resultant structure by means of 
plasma CVD technique, thereby providing a struc- 
ture as shown in Fig. 13. 

In the image display device thus fabricated, since 
only the nitride-film 9 exists on the pixel electrode - 15 
and the NSG film 7 does not exist on the pixel 
electrode, it is possible to effectively apply a voltage 
to the liquid crystal. Accordingly, an image display 
device is obtained which can be driven by a low 
voltage, 20 



Claims 

1 . An image display device in which a plurality 25 
of switching transistors and pixel electrodes 
corresponding to .the respective switching 
transistors are formed on a substrate (1), and 



an active layer of the switching transistor and 
the pixel el ctrode ar formed by a common 
semiconductor layer (2) . 

2. An image display devic according to claim 

1, wherein light-transmissible holes (13) are 
provided in the pixel electrode. 

3. An image display device according to any 
one of claims 1 and 2, wherein the pixel 
electrode is thin enough to allow the trans- 
mission of light therethrough. 

4. An image display device according to claim 

2, wherein an orientation film (14) rubbed in a 
predetermined direction and a liquid crystal 
layer (15) are provided above the pixel elec- 
trode and the light-transmissible hole has a 
shape elongated in the rubbing direction of the 
orientation film. 

5. An image display device according to any 
one of claims 1, 2, 3 and 4, wherein the active 
layer of the switching transistor is thin enough 
to allow the transmittance of light therethrough. 

6. An image display device according to any 
one of claims 1, 2, 3, 4 and 5, wherein an 
inter-layer isolation film (7) is formed between 
wiring lines (8) connected to electrodes of the 
switching transistors and the interlayer isolation 
film is absent on at least a part of the pixel 
electrode 
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